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Claim. (C. 92-12) 
This invention relates to clutches and more particu 

larly to a clutch for automotive vehicles having a plurality 
of driven plates. 

This invention is primarily directed to an automotive 
clutch having a pair of axially spaced pressure plates and 
a pair of axially spaced driven plates in which means are 
provided for positioning one of the pressure plates with 
respect to the other of the pressure plates when the clutch 
is disengaged. Heretofore, difficulty has been experienced 
in plates of this type in releasing the inner of two pressure 
plates upon disengagement of the clutch. Commonly, 
the secondary pressure plate was driven by pins from 
the main pressure plate and the secondary pressure plate 
had a tendency to hang up on these drive pins, thus im 
pairing the release of the forward driven plate. Further 
more, clutches of this type tended to lag upon engagement 
because of the fact that the friction surfaces of the driven 
plates wear. 

Accordingly, a principal object of the invention is to 
provide a clutch of the mentioned type in which retrac 
tion of the secondary pressure plate and of the driven 
plates is assured and in which proper spacing of the 
secondary pressure plate with respect to the main pres 
sure plate is assured at all times. 
A further object of the invention is to provide a clutch 

of the stated type in which a strap drive is provided for 
the secondary pressure plate and in which the secondary 
pressure plate is urged towards the main pressure plate 
when the clutch is disengaged and in which the pins incre 
mentally advance in the openings in the secondary pressure 
plate as wear occurs in the friction facings of the driven plates. 

Another object of the invention is to provide a clutch 
in accordance with the preceding objects in which the 
space between the secondary pressure plate and the main 
pressure plate is progressively diminished as wear occurs. 
A further object of the invention is to provide a clutch 

of the mentioned character in which a friction ring is 
urged into engagement with the wall of each of the open 
ings in the secondary pressure plate by the drive pin and 
in which separation of the secondary pressure plate from 
the driven plate interposed between the secondary pres 
sure plate and the main pressure plate is afforded by a 
spring surrounding each of the pins. 
Another object of the invention is to provide a clutch 

of the type described in which the pins frictionally engage 
the walls of the openings in the secondary pressure plate 
and advance within the openings, as required. 

This invention consists of the novel constructions, ar 
rangements and devices to be hereinafter described and 
claimed for carrying out the above stated objects and 
such other objects as will be apparent from the following 
description of preferred forms of the invention, illustrated 
with reference to the accompanying drawings, wherein: 
FIGURE 1 is a fragmentary elevational view, partly in 

section, of a clutch made in accordance with the present 
invention; 
FIGURE 2 is an enlarged elevational sectional view 

taken substantially on line 2-2 of FIGURE 1: 
FIGURE 3 is an enlarged fragmentary detailed view 

taken substantially on line 3-3 of FIGURE 1; 
FIGURE 4 is a view similar to FIGURE 1 but show 

ing a modified form of the present invention; 
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FIGURE 5 is an enlarged elevational sectional view 

taken substantially on line 5-5 of FIGURE 4; and 
FIGURE 6 is a further enlarged fragmentary sectional 

view taken substantially on line 6-6. 
Referring to the drawings and more particularly to 

FIGS. 1 and 2, the clutch assembly of the present in 
vention is indicated generally by reference numeral 10 
and comprises a cover plate 12 illustrated as being secured 
by means of a cap screw 14 to a plurality of circum 
ferentially spaced bosses 6 integrally formed with a fly 
wheel 18 and extending axially with respect to the axis 
of rotation of the cover plate 12. 
The cover plate 12 is of the conventional annular con 

struction and has a central opening 20 for reception of 
an output shaft (not shown). Also formed in the cover 
plate 12 are a plurality of openings 22 for reception of 
eyebolts 24. The inner end of the eyebolts 24 are re 
ceived in circumferentially spaced openings in a main 
pressure plate 26 which is urged to the engaged position 
illustrated in FIGURE 3 by means of a plurality of cir 
cumferentially spaced coil springs 28 which are main 
tained in the position illustrated by a plurality of recesses 
30 formed in the cover plate 12 and a plurality of cir 
cumferentially spaced bosses 31 formed in the confront 
ing face of the main pressure plate 26. It will be appreci 
ated that the pressure plate 26 is rotated by the cover plate 
12 by means of the eyebolts 24. 

Interposed between the main pressure plate 26 and the 
flywheel 8 is a secondary pressure plate 32 which, like 
the main pressure plate 26, is of annular construction. 
A first driven plate 34 is disposed between the flywheel 
18 and the secondary pressure plate 32. The driven plate 
34 is provided on each side at its outer marginal edge 
with annular friction facings 36. A secondary driven 
plate 38 is arranged between the secondary pressure plate 
32 and the main pressure plate 26. Annular friction fac 
ings 39 are secured to each side of the driven plate 38 at 
the outer marginal edge of each side thereof. It will be 
understood that the driven plates 34 and 38 are connected 
to the output shaft in a manner conventional to two-plate 
clutches of this type. It will be apparent that the springs 
28 not only bias the main pressure plate 26 into the en 
gagement with the driven plate 38, but also forces the 
Secondary pressure plate 32 into frictional engagement 
with the flywheel i8, thus, in the engaged position of the 
clutch, the driven plates 34 and 38 are locked in power 
transmitting relation so that a portion of the torque is 
transmitted through each of these driven plates. 

For effecting driving of the secondary pressure plate 32, 
a plurality of circumferentially spaced bosses or lugs 40 
are formed on the outer periphery of the pressure plate 
32 and similarly a plurality of bosses or lugs 42 are 
formed on the outer periphery of the main pressure plate 
26. Each of the bosses 40 is provided with a bore 44 
and a counterbore 46 defining a shoulder 48. In like 
manner, each of the bosses or lugs 42 is formed with a 
bore 50. Each boss 40 is maintained in circumferential 
alignment with a corresponding boss 42 by means of a 
pin 52 one end of which is received in a bore 44 and the 
other end of which is received in a bore 50. Drive is im 
parted to the main pressure plate 26 by means of the 
eyebolts 24 and is in turn imparted to the secondary pres 
sure plate 32 by means of a plurality of straps 54 each 
of which has one end apertured for a reception of a cap 
screw 14 and the other end apertured for reception of a 
rivet 56 which passes through a bore 58 in each of the 
bosses 40. As will be understood, the strap 54 also serves 
to maintain the pressure plate 32 in position. 
The pressure plates 26 and 32 may be moved from the 

engaged position illustrated in FIGURE 3 to the disen 
gaged position illustrated in FIGURE 2 by release means 
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including a plurality of circumferentially spaced release 
assemblies 60, shown in FIGURE 1. These release assem 
blies 60 may be of conventional type and may include 
release levers 62 which are pivoted by means of a release 
bearing (not shown) about an eyebolt 24 for retraction 
of the main pressure plate 26, and the intermediate pres 
Sure plate 32, against the force of the springs 28. 
According to the present invention, means are provided 

to assure movement of the plate 32 away from the driven 
plate 34 upon operation of the release assemblies 60. 
Each of the pins 52 is of tubular construction to afford 
a tight fit in its associated bore 50. The opposite end of 
each pin 52 is illustrated as being in limited spaced rela 
tion to the walls of the associated bore 44. Mounted on 
the left end of each pin 52, as illustrated in FIGURES 
2 and 3, is a ring or annular member 68 which frictionally 
engages the outer periphery of the pin. Upon movement 
of the pressure plate 26 from the engaged position illus 
trated in FIGURE 3 to the disengaged position illustrated 
in FIGURE 2, the ring 68 is brought into abutment with 
the end of the strap 54 through which a pin 52 passes. 
Thus, the secondary pressure plate 32 is moved to the 
right, as viewed in the same figure, to assure release of 
the driven plate 34. The axial extent of the counter 
bore 46 is sufficient to assure a degree of lost motion 
which permits initial separation of the pressure plate 26 
from the confronting friction surface 40, followed by sub 
Sequent release of the pressure plate 32 from the surround 
ing friction surfaces 36 and 39. The strap 54 and shoulder 
48 together define a strap means for limiting the axial 
movement of the pressure plates relative to each other. 
Upon wear of the friction surfaces 36 and 39 the rings 

68 are moved to the right with respect to the pins 52, 
as viewed in FIGURE 2, and the pins 52 advance within 
the bores 44 as engagement occurs. The rings 68 assume 
new positions with respect to the pins 52 and effective re 
lease of the driven plates 34 and 38 is made possible even 
when the friction surfaces 36 and 39 are worn. 

In FIGURE 5 is illustrated a modified form of the pres 
ent invention, indicated generally by reference numeral 
10a and comprising, as in the principal form of the inven 
tion, a flywheel 18 adapted to be rotated by a power 
source, a plurality of circumferentially spaced axially ex 
tending integrally formed bosses 16 projecting from the 
outer marginal edge of one side of the flywheel 18. Drive 
is transmitted from the flywheel 18 to the cover plate 12 
by means of the bosses 16. The pressure plate 26 is 
shown as driven by a plurality of circumferentially spaced 
eyebolts 24, as in the principal form of the invention. 
So also, the driven plate 34 is interposed between the fly 
wheel 18 and the secondary pressure plate 32; driven plate 
38 is arranged between the pressure plate 32 and the pres 
sure plate 26. - 

In this modified form of the invention, however, re 
lease of the driven plates is assured by a plurality of posi 
tioning assemblies 69, only one of which is shown. Each 
of the bosses 42 at the outer periphery of the pressure 
plate 26 is formed with a recess 70. In lieu of the pins 
52, a pin 52a extends between the bore 50 of each boss 
42 and the bore 44 of each boss 40. As shown best in 
FIGURES5 and 6, each pin 52a includes a body portion 
72, a head portion 74 spaced from the body portion 
72 by means of an annular recess 76, a radially outwardly 
extending flange 78 and a reduced end portion 80. As 
illustrated, the end portion 80 is received in the bore 50 
while the head portion 74 is received in the bore 44. 
Received within the recess 76 is a friction ring 82 which 
normally bears against the wall of the bore 44. The 
pressure plate 32 is normally urged to the left as viewed 
in FIGURES5 and 6, by means of a helical coil spring 
84, one end of which abuts against the flange 78 and 
the other end of which abuts against the confronting 
surface of the pressure plate 32. This relative movement 
of the pressure plates 32 and 26 is made possible by the 
lost motion afforded by the axial elongation of the recess 
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4. 
76. When wear inevitably occurs on the friction surfaces 
36 and 39, each pin 52a incrementally advances in its 
associated bore 44 and thus the friction ring 82 is ad 
vanced by the body portion 72 to a new position. It will 
be appreciated that the groove 76 is axially elongated 
to afford a limited range of movement of the pressure 
plate 32 as provided by spring 84 in the disengaged posi 
tion of the clutch and the spring 28 in the engaged posi 
tion of the clutch. Thus, the relative movement between 
the pressure plate 32 and the pressure plate 26 remains 
substantially the same under all conditions. 
The clutch of the above described invention exhibits 

important advantages over clutches heretofore known. 
For instance, the release of the inner driven plate 34 is 
assured at all times because of the controlled movement 
of the secondary pressure plate 32 under the influence 
of the primary pressure plate 26. When the friction Sur 
faces 36 and 40 are new, the pressure plate 32 may be 
moved from the engaged position illustrated in FIGURE 
6 to the disengaged position illustrated in FIGURE 5 
by means of the force exerted against the friction ring 
82 by means of the head 74 of the pin 52a, against the 
force of the spring 84. So also, disengagement of the 
pressure plate 32 from the driven plate 38 is assured by 
the force exerted by the springs 84. The axially elongated 
recess 76 and the friction ring 82 provide a lost motion 
connection between the two pressure plates which fric 
tionally limits the range of movement. As previously 
explained, the range of relative movement remains the 
same under conditions of wear as the movement Zone 
advances with respect to the wall of each bore 44. 
While I have described my invention in connection 

with specific constructions and arrangements, it is to be 
understood that this is by way of illustration and not by 
way of limitation and the scope of my invention is defined 
solely by the appended claim which should be construed 
as broadly as the prior art will permit. 

I claim: 
The combination comprising: a flywheel means; a pair 

of spaced pressure plates adjacent said flywheel means 
and being in axial alignment with each other and with 
said flywheel, said pressure plates each having a plurality 
of circumferentially spaced and correspondingly aligned 
openings generally at the outer periphery thereof; a plu 
rality of straps drivingly connecting one of said pressure 
plates to said flywheel means, each of said straps having 
one end fixed to said one pressure plate and having a 
portion of said one end formed with an opening there 
through in axial alignment with a pair of said aligned 
openings in said pressure plates; a pair of driven plates 
in axial alignment with said flywheel means and pressure 
plates and interposed therebetween so that one driven 
plate separates the pressure plates and the other driven 
plates separates the flywheel means and adjacent pressure 
plate; means for axially moving said pressure and driven 
plates so that they may be moved into and out of fric 
tional series engagement with each other to provide a 
drive between said flywheel means and said driven plates; 
and means connecting said pressure plates together where 
by sequential disengagement of said pressure plates from 
said driven plates is assured, said connecting means com 
prising a plurality of solid cylindrical pins, each pin being 
received in aligned openings of said pressure plates and 
having one end frictionally secured to the sides of the 
opening in said one pressure plate to prevent relative 
movement therebetween during operation; an annular 
resilient member disposed about the other end of each 
pin and adapted to exert a predetermined frictional force 
against one of either the said other pressure plate or said 
other pin end; and means having stops disposed on oppo 
site sides of said annular member and adapted to cooper 
ate with said annular member for providing a lost motion 
connection between said pin and said other pressure plate 
in a manner so that upon the occurrence of Wear between 
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said plates the annular member will be caused to shift 
axially relative to the pin as urged by one of said stops, 
the margin of each said strap opening being closely ad 
jacent to said pin outer surface to provide a stop of said 
stop means, said other pressure plate having an annular 
shoulder portion in spaced relation to said strap opening 
margin to provide another stop of said stop means, and 
said annular member being frictionally mounted upon said 
pin outer surface and being engaged therewith by fric 
tional force which may be overcome by the engaging 
force of said combination whereby the annular member 
may be shifted axially to accommodate wearing of the 

10 

6 
plates resulting in a different position of said stop means 
relative to the pin. 
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